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those resembling the diphtheria bacillus are kept for further
examination. It has previously been stated that all diphtheria
bacilli do not produce a toxin and that the avirulent strains have
no epidemiological significance. There is, however, no morpho-
logical difference between virulent and avirulent strains ; it is
generally accepted that gravis and intermedius strains are almost
invariably virulent but mitis strains may be avirulent. It may
therefore be necessary, particularly in dealing with carriers, to
determine whether the isolated organism is virulent or avirulent.
This is carried out by means of the virulence test.
In performing a virulence test pure cultures must be obtained ;
the action of these on glucose and saccharose in Hiss's serum-
water is noted; if saccharose is fermented the strains are discarded,
as this sugar is never fermented by the diphtheria bacillus. The
virulence of the non-saccharose-fermenters is next examined in
the guinea-pig by either subcutaneous or intradermal inoculation.
The growth on Loeffler's serum is suspended in broth to give a
slight opacity. In the subcutaneous method 0-5 ml. of this
suspension is injected subcutaneously into two guinea-pigs, one
of which has previously been given antitoxin. The control animal
should remain alive, whereas if the organism is virulent the test
animal should die in 24-96 hours, and on autopsy present the
characteristic appearances. When dealing with pure cultures
control animals are not usually required.
In the intradermal method the injection is made into the skin
of the shaved abdomen of two animals ; one, the control, is given
500 units of antitoxin intraperitoneally the previous night, and the
other, the test animal, may receive 125 units of antitoxin 4-6
hours after-the injection of the bacterial suspension. Definite
lesions should develop in 24-48 hours on the test animal, but not
on the control, which is protected by the prior injection of the
antitoxin. The small dose of antitoxin is given to the test
animal when several suspensions are being tested; it does not
interfere with the local lesions, but prevents the animal dying
from toxaemia. The intradermal method is gaining favour, as it
is more economical than the subcutaneous test; six or eight
suspensions may be tested on one animal, whereas only one
suspension can be used in the case of the subcutaneous
method.
A further test was recommended by Manzulla for the rapid
diagnosis of diphtheria. This is performed by applying a sterile
swab soaked in 2 per cent, aqueous solution of potassium